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Research 

A unified approach to the modeling of a range of phenomena from intracrystalline zoning to basin diagenesis is adopted. The emphasis 
is on the challenging problem of strongly coupled systems. 

Models are under development for oscillatory and sector crystal zoning, differentiated diagenetic and metamorphic layering, stylolites, 
banded and mosaic agates and temporally oscillatory fluid migration in sedimentary basins. 

Petroleum and mineral exploration is being facilitated by the development of a basin diagenesis code which accounts for a complete 
suite of mechanical, reaction and transport processes. The code is used to predict the distribution of diagenetic and structural petroleum 
traps within the basin and the development of over- and under-pressures in reservoir rock. Another code focuses on the imposition of 
reactive fluids on a rock over geological or engineering time scales. 

This research is supported by grants from the US DOE, Gas Research Institute, NSF, the EPA and the petroleum and computer 
industries. The Indiana University Laboratory for Computational Geochemistry under Ortoleva's supervision provides an interdisciplinary 
research environment and supports about 15 graduate and postdoctoral students from computer science, chemistry, geology, 
mathematics and physics, one half being from the Department of Geological Sciences. 
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